Enduring Freedom (OEF) and Iraqi Freedom (OIF; LeardMann et al., 2013) . Identification of factors with the greatest contribution to suicide risk among veterans is needed to inform risk assessment and to identify intervention targets.
INTRODUCTION
The rate of suicide among military and veteran populations has increased markedly since the onset of Operation Iraqi Freedom (OIF) and Operation Enduring Freedom (OEF) and has remained elevated (Black, Gallaway, Bell, & Ritchie, 2011 ; Department of the Army, 2010; predictors of suicidal behavior among OEF/OIF veterans is imperative to inform risk assessment and reduction efforts.
Numerous risk factors for suicidal behavior among veterans have been identified. For example, white race has been identified as a risk factor for completed suicide . Likewise, Hispanic veterans appear to be at lower suicide risk compared with non-Hispanic veterans (Maguen et al., 2015) . Consistent with findings for the general population (e.g., Nock et al., 2008) , male veterans are more likely to die by suicide than female veterans (e.g., Black et al., 2011; Lambert & Fowler, 1997) . Among previously deployed veterans, combat exposure is associated with increased suicide risk (e.g., Maguen et al., 2011) . Additionally, traumatic brain injury (TBI; Brenner, Ignacio, & Blow, 2011; Gutierrez, Brenner, & Huggins, 2008) and sexual assault (Benda, 2005; Tiet, Finney, & Moos, 2006) have both been linked to increased suicide risk among veterans.
Posttraumatic stress disorder (PTSD) has been identified as a prospective predictor of suicide risk. Bullman and Kang (1994) found, among a large sample of Vietnam veterans (N = 16,257) , that those with PTSD were nearly four times more likely to die by suicide than Vietnam veterans without PTSD. Likewise, Ilgen et al. (2012) found that PTSD was associated with completed suicide among all Department of Veterans Affairs Health Administration (VHA) users. In addition to PTSD, several other psychiatric disorders, including depression (e.g., McLean et al., 2017) , anxiety disorders (e.g., Pfeiffer, Ganoczy, Ilgen, Zivin, & Valenstein, 2009) , and alcohol use disorder (AUD; e.g., Maguen et al., 2015) have been linked to elevated suicide risk among veterans. Somatoform symptoms have also been linked to suicide risk among community samples (e.g., de Klerk et al., 2011; Park et al., 2012; Wiborg et al., 2013) , but have received less attention among veterans.
Further, functional impairment has been closely linked with suicidal behavior among community samples (e.g., , but has received less attention among veteran samples.
Self-injurious thoughts and behaviors have also been established as risk factors for suicide among veterans. Non-suicidal self-injury (NSSI) has been linked to increased suicide risk among veterans (Kimbrel et al., 2015; Kimbrel, Meyer, DeBeer, Gulliver, & Morissette, 2016) .
Of previously identified risk factors, a prior suicide attempt is one of the strongest predictors of a future suicide attempt (e.g., Bryan, Bryan, Ray-Sannerud, Etienne, & Morrow, 2014; Gradus, Shipherd, Suvak, Giasson, & Miller, 2013; Ribeiro et al., 2016) .
Notably, existing studies on suicide risk factors among veterans possess several important limitations. First, many studies examining suicide risk factors focused on those associated with suicidal ideation (SI), rather than suicide attempts. This limitation is particularly noteworthy, given evidence that some risk factors differentially predict SI and suicide attempts (Nock, Kessler, & Franklin, 2016) . Second, as noted by Nock (2016) , risk factors for suicide are often studied separately, prohibiting evaluation of risk conferred by co-occurrence of multiple risk factors. Understanding the cumulative effects of risk factors on subsequent suicide attempts has the potential to substantively inform and increase specificity of clinical suicide risk assessment and interventions (Borges et al., 2010) . Third, many of these prior studies employed retrospective or cross-sectional methods. Finally, although SI is prevalent among veterans (Bryan, Bryan, May, & Klonsky, 2015; Nock et al., 2014; Pietrzak et al., 2010) , only a small portion of veterans who experience SI make a suicide attempt (Gradus, Street, Suvak, & Resick, 2013; Kimbrel et al., 2016) . Prospective research examining which suicide ideators (i.e., individuals who think about suicide) attempt suicide is limited among veterans (May & Klonsky, 2016; Stein et al., 2010) .
This study aimed to: (1) identify risk factors with the greatest prospective contribution to suicide attempts, (2) identify risk factors that differentiate veterans experiencing SI who do and do not subsequently make a suicide attempt, and (3) explore the cumulative effect of co-occurring risk factors. We hypothesized, consistent with findings from prior studies, that male sex, White race, non-Hispanic ethnicity, greater combat exposure, greater psychopathology symptom severity, greater functional impairment, history of TBI, history of sexual assault, history of NSSI, SI, suicidal intent, and history of a suicide attempt would each be associated with greater prospective likelihood of a suicide attempt. We also hypothesized these associations would be consistent among veterans experiencing SI. Additionally, we conducted exploratory analyses to examine the degree to which co-occurrence of multiple risk factors conferred increased risk for a suicide attempt.
METHODS

Participants and procedures
Participants were veterans enrolled in the Veterans After-discharge Longitudinal Registry (Project VALOR), a longitudinal study of veterans deployed in support of OEF and OIF and enrolled in the VA healthcare system (see Rosen et al., 2012) . Detailed information regarding participant recruitment is reported elsewhere (Rosen et al., 2012; Wisco et al., 2014) . To be included, participants must have been United States Army or Marine Corps veterans who were deployed in support of OEF or OIF and received a mental health evaluation at a VA facility.
Potential participants were contacted by phone. Veterans with probable PTSD (as indicated through medical records) and veterans without PTSD were sampled at a 3:1 ratio, and male and female veterans were sampled at a 1:1 ratio. Of participants who were contacted (n = 4,391), 2,712 consented to participate and 1,649 completed the first assessment (T1). All interviews were conducted by phone by doctoral-level clinicians and self-report questionnaires were administered online or by mail when requested. The average timeframe for completing both portions of the first assessment (T1) was 14 days. These data were The only potential exclusion criterion was high risk for suicide at initial contact as determined by a cutoff score of ≥17 on the Mini-International Neuropsychiatric Interview (MINI; Lecrubier et al., 1997) suicide module. For participants who met this criterion (n = 151; 9.16%), study staff contacted the participants' treatment providers to determine if they were appropriate to include in the longitudinal study.
Of the 151 participants at high risk, 42 (2.55% of the full sample) were TA B L E 1 ICD-9 Diagnoses from Medical Records determined to be inappropriate and were excluded from follow-up assessment; follow-up data for these participants was treated as missing.
All participants who completed the T1 assessment were included in analyses (N = 1,649). The majority of participants identified as White (n = 1,238, 75.08%); the remaining participants identified as Black (n = 261, 15.83%), American Indian/Alaskan Native (n = 18, 0.91%), Asian (n = 15, 0.91%), Native Hawaiian/Pacific Islander (n = 5, 0.30%), or multiracial (n = 61, 0.91%). Fifty-one participants (3.09%) did not identify their race. Regarding ethnicity, 211 participants (12.80%) identified as Hispanic. Mean age of the sample was 37.49 (SD = 9.88).
The most prevalent medical record psychiatric and physical health diagnoses are listed in Table 1 . The majority of participants identified as married (n = 821; 49.79%) or living with a partner (n = 140; 8.49%).
Most participants reported being deployed once (n = 1096; 66.46%).
However, a significant minority reported multiple deployments, with 428 (25.96%), 91 (5.52%), and 30 (1.82%) participants reporting 2, 3, or ≥ 4 tours, respectively. Of the 1,649 veterans who completed both selfreport questionnaires and diagnostic interviews at T1 (see Wisco et al., 2014 for a detailed overview), 1,348 (81.75%) completed the second assessment (T2) approximately 2 years later (mean = 28.74 months, SD = 8.72).
Procedure for suicide attempt assessment
Three sources of information were used in an effort to identify all suicide attempts. First, participants who completed T2 were assessed regarding suicide attempt history between T1 and T2 using the and T2, medical records were reviewed to determine cause of death. In the case of participants who did not complete T2 and for whom no Suicide Behavior Reports or information indicating death was available, suicide attempt data were treated as missing. Interviewers assessed TBI history using a structured interview guided by current classification standards (Kay et al., 1993; see Wisco et al., 2014 for a detailed overview). Participants were classified as having a TBI history if they endorsed having a head injury or blast exposure that resulted in amnesia, loss of consciousness, or altered mental state. Inter-rater agreement for TBI classification was high ( = .97; see Wisco et al., 2014) .
MEASURES
Clinician-administered measures
Interviewers administered the MINI (Lecrubier et al., 1997 ) suicide module at T1 (see Wisco et al., 2014) to assess SI and suicide intent during the past month as well as lifetime history of suicide attempt. Lifetime history of NSSI, and, as mentioned previously, suicide attempts between T1 and T2 were assessed using the SITBI (Nock et al., 2007) .
Self-report measures
Participants also completed a battery of self-report measures. This battery included a demographics questionnaire, the depression, panic disorder, generalized anxiety disorder, and somatoform symptom mod- The PHQ depression scale is a nine-item measure of unipolar depressive symptoms. Respondents rate the degree to which they have been bothered by a list of symptoms during the past 2 weeks on a fourpoint scale ranging from not at all to nearly every day. The item assessing SI (item 9) was removed for analyses. Items are summed to a total score with higher scores indicating greater depression symptom severity. The total score demonstrated strong internal consistency in the current study ( = .90). In addition to the total score, the algorithm for calculation of provisional diagnosis was used.
The PHQ panic disorder scale is a 15-item measure of panic symptoms. Respondents rate whether or not they have experienced each symptom on a dichotomous yes/no response metric during the past 4 weeks. Items are summed to a total score with higher scores indicating greater panic symptom severity. The total score demonstrated adequate internal consistency in the current study ( = .69). In addition to the total score, the algorithm for calculation of provisional diagnosis was used.
The PHQ generalized anxiety disorder scale is a seven-item measure of anxiety symptoms. Respondents rate how often they were bothered by each symptom during the past 4 weeks on a 3-point scale ranging from not at all to more than half the days. Items are summed to a total score with higher scores indicating greater generalized anxiety disorder symptom severity. The total score demonstrated good internal consistency in the current study ( = .82). In addition to the total score, the algorithm for calculation of provisional diagnosis was used.
The PHQ somatoform symptoms scale is a 13-item measure of physical symptoms (e.g., stomach pain, back pain). Respondents rate the degree to which they were bothered by each symptom during the past 4 weeks on a three-point scale ranging from not bothered to bothered a lot. Items are summed to a total score with higher scores indicating greater somatoform symptom severity. The total score demonstrated good internal consistency in the current study ( = .81). In addition to the total score, the algorithm for calculation of provisional diagnosis was used.
The AUDIT is a 10-item self-report measure of hazardous alcohol consumption. Items are summed into a total score; higher scores indicate greater alcohol abuse. The total score demonstrated strong internal consistency in the current study ( = .86). In addition to the total score, we utilized the established 16-point cut-off score for provisional diagnosis of AUD (Saunders et al., 1993 ).
The IPF is a self-report measure of impairment within the last 30 days across seven psychosocial domains (e.g., friendships and socializing, parenting, work). Respondents rate the degree to which they agree with a list of psychosocial statements on a seven-point scale ranging from never to always. Items are summed with higher IPF total scores and subscale scores indicate greater functional impairment. The total score demonstrated strong internal consistency in the current study
The LEC is a 17-item self-report measure of exposure to a number of potentially traumatic events. For each category of events (e.g., natural disaster, fire, or explosion), respondents rate their degree of exposure (e.g., happened to me, witnessed it, learned about it). For the purposes of the current study, only the sexual assault item was used; responses were dichotomized (i.e., did or did not experience sexual assault).
The PCL is a 17-item self-report measure of PTSD symptom severity during the past month. Respondents rate the degree to which they have been bothered by each symptom on a 5-point scale ranging from not at all to extremely. Items are summed to a total score reflecting overall PTSD symptom severity; higher scores indicate greater severity. The total score demonstrated strong internal consistency in the current study ( = .95).
The 16-item combat experiences, 16-item aftermath of battle, and 15-item postdeployment support DRRI scales are measures of combat exposure (e.g., going on patrols, firing on the enemy) battle aftermath experiences (e.g., administering care to wounded, handling human remains), and perceived social support following deployment (e.g., feeling understood and appreciated after returning home), respectively.
Respondents rate how often they were exposed to various combat and aftermath experiences on a 5-point scale ranging from never to daily or almost daily and, for the postdeployment support scale, the degree to which they agree with a list of statements reflecting perceived support following deployment on a 5-point scale ranging from strongly disagree to strongly agree. Items are summed to a total score; higher scores indicate greater level of each respective domain. The combat, aftermath, and support scales each demonstrated strong internal consistency ( = .91, .92, and .84, respectively).
Data analytic strategy
We conducted analyses in four stages. First, suicide attempt was regressed on each predictor in separate logistic regressions; odds ratios (OR) were calculated for each predictor. Second, we identified optimal cutoff scores for each continuous measure. Using procedures outlined by Kraemer (1992) , both measures of test performance (i.e., traditional signal detection analyses used to calculate receiver operating characteristics curves: sensitivity, specificity, and efficiency) and measures of test quality (i.e., quality receiver operating characteristics: calibrated quality of sensitivity, specificity, and efficiency) were calculated. Cutoff scores were determined by identifying the score with optimal sensitivity (i.e., quality of efficiency: k[.5]), or those which minimize classification errors (Kraemer, 1992) . Third, to examine risk conferred by co-occurrence of multiple risk factors, we created two count variables reflecting the number of co-occurring risk factors for each participant. This analytic approach is identical to the approach taken to examine risk conferred by co-occurring psychopathology in other large-scale suicide research studies (e.g., Kessler, Borges, & Walters, 1999; Nock & Kessler, 2006; Stein et al., 2010) . The first count variable (labeled Risk Profile A) included all significant predictors with OR > 2, the second (labeled Risk Profile B) included only significant predictors with OR > 4. For instances where two or more measures of a single construct met these criteria (e.g., PCL cutoff score and SCID PTSD diagnosis), the measure with the highest OR was retained. Fourth, predictors and optimally sensitive cutoff scores were examined among the subsample who endorsed SI at T1 (n = 417). We conducted regression analyses using Mplus version 8 (Muthén & Muthén, 1998) . Missing data were handled using multiple imputation, the recommended technique for handling missing categorical data (Enders, 2010) . ROC analyses and cross-tabulations were conducted using SPSS version 24.
RESULTS
Of the 1,649 participants who completed T1 assessment, 1,348 completed the T2 assessment. Of those who completed the T2 assessment, 1,281 (95.03%) denied making a suicide attempt between T1 and T2 and SPAN records were consistent with this report, 11 (0.82%) reported making an attempt that was also documented in SPAN records, 40 (2.97%) reported making an attempt that was not documented in SPAN records, and 16 (1.19%) denied making a suicide attempt, but had SPAN records documenting an attempt between T1 and T2. Records for the 16 participants who denied making an attempt between T1 and T2, but had a SPAN record of an attempt were systematically reviewed by two authors (J.C.K. and J.D.G.) who determined details provided in records were sufficient to identify these events as attempts; accordingly, these participants were classified as attempters. In addition to those who completed T2, SPAN records documented suicide attempts for five additional participants between T1 and T2. Finally, a medical record review indicated that two participants who completed T1 died by suicide before T2, and were included as attempters in analyses (three other participants died of other causes between T1 and T2). Taken together, information was available and sufficient to determine suicide attempt status for 1,355 participants, 74 of whom (5.46%) were identified as having made a suicide attempt between T1 and T2. The remaining 294 (17.83%) participants' suicide attempt information was treated as missing for subsequent analyses.
Logistic regression results are presented in Table 2 . Ethnicity, education, history of sexual assault, functional impairment, post-battle experiences, postwar social support, alcohol abuse (continuous score and provisional diagnosis), depression (continuous score and provisional diagnosis), somatoform symptoms (continuous score and provisional diagnosis), panic symptoms (total score only), GAD symptoms (continuous score and provisional diagnosis), PTSD symptoms, PTSD diagnosis, SI, suicidal intent, attempt history, and NSSI each predicted a subsequent suicide attempt. Suicidal intent and attempt history had the highest ORs (7.83 and 6.96, respectively). Significant differences were not observed for age, gender, race, marital status, TBI, combat exposure, or panic disorder provisional diagnosis.
In the second stage of analyses, optimally sensitive cutoff scores were identified for each continuous measure which significantly predicted suicide attempt (see Table 3 ). Identified cutoff scores were predictive of a subsequent suicide attempt for functional impairment, post-battle experiences, postwar social support, alcohol abuse, depression symptoms, somatoform symptoms, panic symptoms, GAD symptoms, and PTSD symptoms. Although the continuous score for post-battle experiences predicted subsequent suicide attempts, the identified cutoff score was not significantly associated with suicide attempts.
In the third stage of analyses, the two count variables reflecting the number of co-occurring risk factors was calculated for each participant. The first count variable, consisting of all significant predictors with OR > 2, included the following 13 variables: Hispanic ethnicity, sexual assault history, IPF ≥ 59, AUDIT ≥ 19, PHQ depression provisional diagnosis, PHQ somatoform ≥ 15, PHQ panic ≥ 13, PHQ GAD ≥ 13, PCL ≥ 70, SI, suicidal intent, attempt history, and NSSI. The second TA B L E 2 Bivariate analyses predicting suicide attempts among the full sample (N = 1,649 Notes: AUC, area under the curve; Eff, efficiency; NPV, negative predictive value; PPV, positive predictive value; k(.5), quality of efficiency. 
TA B L E 4 Association between multiple risk factors and suicide attempts
26.09%
Notes: Risk Profile A reflects number of significant predictors with odds ratios > 2; Risk Profile B reflects number of significant predictors with odds ratios > 4.
observed between number of co-occurring risk factors and percentage of veterans at each risk level who made a suicide attempt (see Table 4 ).
Within both risk profiles, the greatest observed risk conferred by cooccurrence of any two co-occurring risk factors was suicidal intent and attempt history; 2.09, 12.33, and 40% of veterans with neither, only one, or both of these risk factors made a suicide attempt, respectively.
In the fourth stage of analyses, we limited our sample to the group of veterans who endorsed SI at T1 ("ideators"), and compared T1 data between ideators who did and did not attempt suicide (see Table 5 ). Among ideators, Hispanic ethnicity, sexual assault history, functional impairment (continuous score and optimally efficient cutoff), alcohol abuse (continuous score, provisional diagnosis, and optimally efficient cutoff), GAD symptoms (continuous score only), suicidal intent, and attempt history were predictive of a subsequent suicide attempt. Unlike results among the full sample, measures of deployment experiences, depression, somatoform symptoms, panic symptoms, and PTSD did not predict a subsequent suicide attempt. As with the full sample, suicidal intent and attempt history had the highest ORs (3.04 and 3.25, respectively).
DISCUSSION
Given the elevated rate of suicide among military veterans since the onset of OEF/OIF, identification of factors with the greatest contribution to risk of future suicide attempts is imperative to inform risk assessment and reduction efforts. We identified several strong predic- This study extends the literature as one of the first longitudinal studies of risk factors for suicide attempts among OEF/OIF veterans, and as one of the few studies to examine the risk conferred by the co-occurrence of multiple risk factors. Our findings regarding cooccurrence of risk factors are consistent with a small body of research on civilians (Borges et al., 2010) . However, relatively little research has been conducted to examine cumulative risk for suicide (Nock, 2016 (May & Klonsky, 2016) . Many of the risk factors identified among the full sample remained significant among this subsample. As with the full sample, suicidal intent and attempt history were the strongest predictors of a subsequent suicide attempt. This line of inquiry has the potential to inform clinical decision making.
Given the prevalence of SI among veterans, future research may benefit from working to identify risk factors for transition from ideation to suicidal behavior (Klonsky & May, 2014) .
Most of the risk factors identified in this study are modifiable.
Evidence based treatments for PTSD, AUD, and depression are widely disseminated within VA. Further, preliminary evidence suggests that evidence based interventions for PTSD also reduce SI (e.g., Bryan et al., 2016; Gradus, Suvak, Wisco, Marx, & Resick, 2013) . Additionally, problem solving therapy (Haley, 1976) , cognitive therapy (Brown et al., 2005) , brief cognitive behavioral therapy for suicide prevention (Rudd et al., 2015) , and the attempted suicide short intervention program (Gysin-Maillart, Schwab, Soravia, Megert, & Michel, 2016) have each shown promise in reducing suicidal intent and SI. Several features of the study design are ideal for studying suicide risk in veterans such as the large geographically dispersed sample, prospective design, and use of reliable and valid assessment measures. However, the nature of the sample and sampling scheme (i.e., self-selected, gender-balanced, over-sampled for PTSD, U.S. Army and Marine veterans enrolled in the VA healthcare system) may affect generalizability of the findings beyond these parameters. This study was not able to investigate all suicide risk factors, and the dataset does not include some of the empirically identified and theoretically proposed risk factors for suicide (e.g., hopelessness, thwarted belongingness, perceived burdensomeness). Accordingly, this study should not be interpreted as a comprehensive examination of all potential risk factors for suicide. Finally, two of the 74 participants who attempted suicide died as a result of their attempt. Accordingly, results may not generalize to factors that predict suicide death.
In conclusion, we identified suicidal intent, attempt history, suicide ideation, severe PTSD symptoms, severe AUD symptoms, and provisional depression diagnosis as robust predictors of subsequent suicide attempts among a large sample of OEF/OIF veterans enrolled in VA healthcare services. Veterans with multiple co-occurring risk factors were at considerably greater likelihood of making a suicide attempt.
These risk factors appear to warrant careful consideration in suicide risk assessment among OEF/OIF veterans enrolled in VA healthcare services. In addition to suicidal intent and ideation, PTSD, depression, and AUD appear to represent salient treatment targets in the effort to prevent suicide attempts among this population. Finally, OEF/OIF veterans enrolled in VA healthcare services with multiple risk factors appear to be a particularly high-risk group.
